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Jmix REST Data Store.

Microservices in one click
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Cherkasov Dmitry
Java Backend dev
Jmix DevRel

HAULMONT

& Jmix

Activities:
* Java /JVM

Cloud / Microservices

Jmix Framework developer
Different PL
Asio & guitars



One dev team sad story

LET'S JUST GO BACK
TO A MONOLITH!

& Jmix




Boilerplate communication

- DTO

. Mapper i‘'m working HARD
* Controller (...hardly)
- ACL \

More code -
More work

o Jmix



Spring Boot - solution?

Mapper Spring Boot
Controller Rest Repository
Docs

DTO (Projection)
ACL
More Repository

XX XX

More Queries

< Jmix

@RepositoryRestResource
public interface CategoryRepo extends JpaRepositc

@RestResource(exported = false)
@Query("select c as category, count(p) as que
CategoryProjection getDto(Integer categoryld)
@RestResource(exported = false)

@Query(“"select ¢ as category, count(p) as que
List<CategoryProjection> getDtos();
@RestResource(exported = false)

@Query("select ¢ as category, count(p) as qus
Page<CategoryProjection> getDtos(Pageable pag

-

@Relation(value = "category", collectionRelation = '

public class CategoryDto implements CategoryProject:

private final Category category;
private final Long quantity;

// skipped




Jmix solution!

* Meta-data Jmix Generic REST
e ACL x Data

* Fetch Plan

« Reflection

DTO
Mapper
Controller
ACL
Docs

& Jmix 6



THE END



Mpobnema B KAneHrte?

® OpenAPl: Gen_d C||ent @Install(to = "restavrantsDl", target = Target.DATA_LOADER) = kartondev
private List<RestauvrantDTO> restauvrantsloaderloadDelegate(final LoadCor
® Schema: DTO AppUser appUser = (AppUser) currentAuthentication.getUser();

retur [r-e staurantClient.listRestaurants(applser.getUserToken()); ]

* Production

private void initRestaurantDc(String restaurantId) { 1usage kartondev *
AppUser applUser = (AppUser) currentduthentication.getUser();

Boilerplate
restaurantDL. aeﬂ—nﬁ'ﬂmtﬂ'{'e—"[restaura ntClient. getRestauranthId]

Integration 4"
Call / restaurantDLl.load();

& Jmix 8



Mpobnema B KnneHre!

* Client - everywhere .
Spring Boot Dev

* Versioning

* Boilerplate

COPIUM

& Jmix



Hy u TaK conger,

But the Jmix!

* Meta-data
* ACL x Data
* Fetch Plan
» Reflection

e Generic REST

& Jmix

HUKTO He ymep

51

o'

{(

[T
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Retrospective

* Meta-data
* Fetch Plan

e Generic REST - format

o Jmix

Different Entity
Same API

Service A

j Generic REST
—*

Service B
. Generic REST

Service C

Generic REST
—*

Service D
(client)

p

1



Retrospective

* Meta-data
* Fetch Plan
e Generic REST - format

o Jmix

Different Entity
Same Request

Service A

’ Generic REST
Service B Service D
) Generic REST (client)
format i

Service C

’ Generic REST

12



Jmix View Data - magic

1.

o s W N

View

a. Filter
b. etc
Container
Loader
Manager
Store
JPA Store

& Jmix

JPA
Data Store
Data
Manager

Standard
View

Data
Container

13



Data Store

1. DS = database
2. DS - many

3. DS > JPA

4. DS => Data API

& Jmix

public interface DataStore { nousages 4 implementations

String getName(); 3implementations

void setMame(5tring name); 3 implementations

@Nullable 2 implementations
Object load(LoadContext<?> context);

List<Object> loadlList(LoadContext<?> context); 2implementations

long getCount(LoadContext<?> context); 2implementations

Set<?> save(SaveContext context); 2 implementations

List<KeyValueEntity> loadValues(ValveloadContext context); 2 implementations

long getCount(ValuelLoadContext context); 2 implementations




Jmix View Data - magic

& Jmix

> 177

Standard
View

Data
Container

JPA
Data Store

Data
Manager



Jmix View Data - magic

8. REST DataStore

& Jmix

Standard
View

Data
Container

Data
Loader

JPA
Data Store

REST
Data Store




Data Store

Complexity:

& Jmix

Auth
Constraint & ACL
Fetch Plan
Unloaded attr
Jmix API

O Listeners

O

Collisions

public interface DataStore { nousages 4 implementations

String getMName(); 3 implementations

void setName(String name); 3 implementations

@ANullable 2 implementations
Object load(LoadContext<?> context);

List<0Object> loadList(LoadContext<?> context); 2implementations

long getCount({LoadContext<?> context); 2 implementations

Set<?> save(SaveContext context): 2 implementations

List<HeyValueEntity> LloadValues(ValueLoadContext context); 2implementations

long getCount(ValuelLoadContext context); 2 implementations




Functional requirements

Requirements: REST DataStore:

® Service name
e DTO Projection

e Entity Graph

& Jmix

e Service name
e DTO (Jmix Entity)

e Fetch plan (named)

18



REST Data Store

& Jmix

19



Configuration

jmix.core.
jmix.core.

additional-stores = serviceapp
store-descriptor-serviceapp = restds_RestDataStoreDescriptor

serviceapp.
serviceapp.
serviceapp.

baseUrl = http://localhost:80681
clientId = clientapp
clientSecret = clientappi123

serviceapp.authenticator = restds_RestPasswordAuthenticator
jmix.restds.authentication-provider-store = serviceapp

& Jmix

20



@JmixEntity

Service ref

i 1<
@Table(name = "REGION") [Serwceapp I
@Entity

public class

@Id
private UUID id;

@Column(name = "VERSION", nullable = false)
@Version
private Integer version;

@InstanceName

@Column(name = "NAME", nullable = false)
@NotNull

private String name;

// getters and setters

ClientApp

@S;;:;;;;;2\=~Userviceappﬂ)

JmixEntity

@JmixGeneratedValue ank”@f @
@Column(name = "ID", nullable = false)

public class|Region |{

@JmixGeneratedValue
@JmixId
private UUID id;

private Integer version;
@InstanceName
@NotNull

private String name;

// getters and setters




@JmixEntity S -
@Table(name = "REGION") [ erviceapp

@Entlty @St ST . "
Subiie class ?re(n?me = "serviceapp")
@JmixGeneratedValue @JmixEntity
@Column(name = "ID"\ nullable = false) public class Region {
eld Service\ref @JmixGeneratedValue

private UUID id;

-~ . - -

@Column(name = "VERS
@Version
private Integer versi

( @Store(name = ["serviceapp"))

@JmixEntity
@RestDataStoreEntity(remoteName = "Region")
public class RegionDto

4 AP

@InstanceName
@Column(name = "NAME",
@NotNull

private String name; Mate String name;

// getters and setters // getters and setters




Data Manager

public List<User> loadByCondition(5tring lastName) { nousages
return dataManager.load(User.class) FluentLoader<User>
.condition({PropertyCondition.equal( property: "lastName", lastName)) ByCondition<User>

Jist();
h
{
"conditions": [
{
("property": "lastName"},
"operator": "=",
"value": ("$$youLastName$$")
¥
]

& Jmix ;

23



Data Manager

List<User> loadByQuery(String|{lastName) { no usages

String query = """

{
[ "property": "lastName",|

"operator": "=",
'Iva'LUell . II%SII

}uun
.formatted(fLastName) ;

return dataManager.load(User.class) FluentLoader<User>
.query(query) ByQuery<User>
Jdist();

& Jmix 24



Data Manager

() Jmix Documentation

X Console

Version 2 v

List<User> y(String lastNome) {

Str‘inl’rqutx =
{

v_", mao ) AdSor REST AP Eraties AP ad Entities
Kandan *conditions”: [
LoAP {
Maps vale " R
group*: OR™,
Multtenancy the value 10 search for. Value is not required for the notEmpty and 1sNull operators nconditions: [
Notfications {
Addaionally, conditions can be combined via AND, OR group conditions to define a more complex filter
OpeniD Connect & % 3 prop o - - He ® “ 21 A"
critenion. The JSON structure of the filter definitions locics like this property”: “stringField”,
Prvot Table X
op 2
Possimatic Locking ( Filter Criterion JSON structure \ 1 "o f 1
value™: sstringField”
Quarz ¢ N
{ ) &
Reports *conditions” {
REST APY {
intFiela”,
Getang Started with REST '
Access Control { 1 160 ‘
valve"™:
Eranes APY "property”: “stringField"”, - =
Load Entities eatherie
value stringvelue” ]
Create Emiies ) }
Update Eranes i 3
ODelete Entities v;!nprr!,' intfield {
operator » o oleanField"™,
Fles AP value®™: 180 of
ope s £
Messages AP ' :
“value": true
Metadats AP " }
User Session AP (
Business Logic preperty”: "boolessField” )
CORS V_._—thf[ur' "
value wtted(LastNane) ;
AP Documentation )
REST Properties
\_ ) J return dataManager.load(User.class) Flueniloader<Uss
REST DataStore ¢ ) N
.query(quer ByQuery<User>
Search 1 ylq Y y
This is a represantation of the Filter criterion: ((stringField = stringValue) OR (intField > List();
Superset

188) AND (booleanField = true))

LI Constraiets




Data Manager

Query builder
Under the hood

* Query string
* Condition

e Sub-condition
string

* Complex condition

& Jmix

gcod LogicalCondition condition = LogicalConditiom.and(
String result = builder.build( query: """

{
"property": "name",
"operator": "=",
"value": "alpha"
=y
assertThatJsonEquals(result, expected: """
{
"conditions": [
{
"property": "lastName",
"operator": "=",
"value": "$$youlLastName$s$"
}
]
}
-

pha") . skipNullOrEmpty (),

|||||

beta").skipNull0rEmpty ()




Use cases

* Data Manager / Service

% Jmix

Poverride o usages
#iransectional
oWOLLc User createdser(String usernsae, String emeil) {
User yser = dataManeger.createlUser.class);
vsor. setisernase (usernane) ;
user, setinail(emsil);
roturn dataManager. saveluser);

Poverrice 2 usagm
oblic User getUserByIalWUIo §9) {
return detaMansger. load(User,class) Fluentioader<Users
10(4q) BylgcUser>
JooeQ);

Poverride o csages
peblic List<User> getAllusers() {
return dataMansger . Load(User. class) Flusntioader<Usec>
() ByCondition<Usar>
RETII$ H

POverride rouaapes
PTransactional
peblic User updateUser(UUID 14, String username, String esail) {
User wser = getsecByla(ig);
if (user != noll) {
user.sotUsernane (Usernane) ;
vser.sotEanil(enail);
return datafanager.save (user);
} otse

throw new IllegalArgementException(*User not feund with 1d:

Poverride noosages
Pfransacticnal
peolic void deletesec(UUID 40) {
User vsee = getUserByla(ie);
1f (user 1= noll) ¢
dataManager.renove(vaer);
}oolme {

threw new IllegolArgementixception(“User not found with id:

* « 10);

" e 10);

27



Use cases

* Data Manager / Service
* Data Manager / Ui Controller

LIIX]
@ViewComponent 1usage
private CollectionContainer<User> usersDc;
@Autowired

private DataManager dataManager;

@Subscribe

public void onBeforeShow(final BeforeShomEvent event) {
usersDe.setitens(LoadByCondition( JastName: "Smith"));

}

public List<User> loadByCondition(String lastName) { 1usage

return dataManager.load(User.class) FluentLoader<User>

.condition(PropertyCondition.equal( property: "lLastName™, lastName)) ByCondition<User>

Jdist();

& Jmix
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Use cases

* Data Manager / Service
* Data Manager / View

Standard
View
Data

Container

REST JPA
Data Store Data Store

Data
Manager

& Jmix 29



Use cases

Data Manager / Service
Data Manager / View
View / Data Loader

& Jmix

<gollection id="customersDec™ class="com.company.clientapp.entity.Customer”>
<fetchPlan extends="_base"” />

<loader id="customersDl” readOnly="true"=>

<query=
<! [CDATA[
{
“property”: “region”

}

11>

< fquery:=
</loader=
</collection=

"operator": "=",
"parameterName” : "region”

30



Use cases

Data Manager / Service
Data Manager / View
View / Data Loader
View / ItemContainer

etc...

o Jmix

<entityComboBox id="regionField" property="region">

<itemsQuery class="com.company.clientapp.entity.Region"

searchStringFormat="${inputString}">
<fetchPlan extends="_base"/>
<query>
<! [CDATA[
{
"property”: "name"”,
"operator"”: "contains",
"parameterName": "searchString”
}
11>
</query>
</itemsQuery>
</entityComboBox>

31



Demo - Pet Clinic

& Jmix

32



Application cases:

Cases & BL:

e Owner Service

e Pet Service

e Veterinarian
Service

< Jmix

‘:@ JMIX Petclinic

33



Tech case

Service A W ‘( Service B

(Client, REST DS) J (Server, Generic REST)

/
Keycloak

User led)

& Jmix



Tech case - Implicit REST

O ..
REST DS, client Implicit REST
Service A
®
Auth /User Service
Token Account
User
Creds Token
VY
4 | ClientA/B | )
! Keycloak
User
- J

& Jmix

Generic REST, server
Service B

ervice Acc




Microservices

% Jmix

%

Template

Full-Stack Application (Java)
Full-Stack Application (Kotlin)
Add-On (Java)

Add-On (Kotlin)

REST Service Application

36



Load Balancer

y Spring Cloud Service A, instance 1
* Nginx ) .

Service A, instance 2
® KSS - _J
: Service A, instance 3 Load

) Balancer
Service A, instance 4
Service A
[ Service B ]

< Jmix



Service Discovery

* Spring Cloud Eureka
* Spring Cloud Netflix
* K8s

- &

@DynamicPropertySource

petservice.baseUrl =|http://localhost:8080
petservice.clientld = petclinic
petservice.clientSecret = cPNDGCEL873ES9LROF8ktUlgbmpOPbBg
petservice.authenticator = petclinic_0OidcRestClientCredentialsAuthenticator

< Jmix



Service Discovery

* Eureka Foobar service
* Netflix ERkmEadhesonsy
e K8s Client thinks that | [t |

. the load balancer is nstance
the Foobar service. 18.4.32.1 / | s «i ||
. Load I natance 172.16.8.83 |
Cllefﬁ' - Baancer = ST S T T ' *0d « oq I

o l 172.16.0.42 natance
routing rues Q‘ﬂ\ I
~ hj I ratance \:P«"* '

Secvice [Remove en Byo 172.16.0.12

Registry <" |

172.16.9.37 I
— . 7 —

& Jmix Add entny




Cloud Config

* Spring Cloud
Config

* K8s
ConfigMap

* Vault

& Jmix



Future of REST Data Store

Fetch Plan
Direct instance & collection refs G ra p h Q |_

Inverse instance & collection refs
R&D
Implicit REST

Easy connect

Fetch plan & metadata = schema

Ry

o Jmix



WIP & flow

e OIDC

e Grant Flow
o Service Acc
o User Token
o Impersonation

e Fetch plan

e Bugs

% Jmix

- o —— — — = B S - - POV . - S - — . . b e o ———

ﬂ KartnDev commented 1 hour ago + edited « Member  Author ***
l

UPD: For Oidc and Password grant between services also support is broken.

JWT contains inside SecurityContextHolder, there is no need to intercept anything,

private String getAccessTokent) {
DefaultJnixOidcUser principal = (DefaultdmixOidcUser) SecurityContextHolder.getContext().getAuthe... ..o
OidcIdToken idToken = principal.getDelegate().getIdToken();
String accessToken = idToken.getTokenValue();
if (accessToken == null) {
throw new IllegalStateException(“Access token is not stored. Authenticate with username and passwo
) else {
return accessToken;

)

Aslo, what i can say:

1. There is vey sloppy road to make token both reentrant and refreshable: spring oidc automatically refreshes token when it
expires, so both auth and refresh token than you try to hold should be ocutdated.

2.1am not sure about it, but as | understand, in SecurintyContextHolder the token should be always actual.

3. If you would try to refresh the token via refresh token in oidc ~ that will cause you rotting current token that user been
logged it. Again i am not very sure about it, but seems like that.

&)




Result

Sweeping CRUD under the carpet
Implicit REST
Secured
Develop speed

Jmix Dev o N
" REST.CRUD

& Jmix



«© JmixX

Thanks for
your attention

O /KartnDev/jmix-petclinic-ms
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